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CH2OH 



1 — 12 H2N — CH — COOH 

I 

CH2O— PO3H2 



1 — 14 H2N — CH — COOH 

I 

CH2CH2 — S — CH3 

1 — 15 HaN — CH —COOH 

I 

CH2COOH 



9. 18 



CH2 

I 10.43 



9.12 



9. 74 



1—13 H2N — CH — COOH 

CH2— SH 10.28 



9.13 



9. 62 



{±liiE#2 003-3093378 



#M 2002-318712 



^-v: 23/ 



[0 0 8 81 

1—16 H2N — CH — COOH 

I 9.67 
CH2CH2COOH 



1—17 H2N — CH — COOH 

I 9. 50 

CH2NH2 



I — I 8 H2N — CH —COOH 

I 10.73 

CH2CH2CH2NH2 



1—19 H2N — CH — COOH 

' 10.72 9.18 



CH2CH2CH2CH2NH 



2 



1—20 H2N — CH — COOH 

CH2CH2CH2-N-C<^" 9.08 
^NH2 



1—2 1 HsC2-NH-CH2-COOH 10.10 



* 2 2 CH3CH2CH2— NH — CH2C00H 



10.03 



miiE# 2003-3093378 



#M 2002-318712 



^-v: 24/ 



[0 0 8 9] 



1-2 3 



:CH— NH — CH2COOH 



10. 06 



1-24 HaC. 

HaC 



:N— CH2COOH 



9. 80 



1-25 



H5C2 
H5C2 



N — CH2COOH 



10. 47 



1—26 



H- 




CHa 



COOH 



10. 68 



1-2 7 



OH 



H' 




CHa 



COOH 



9. 58 



tamf 2003-3093378 



mM. 2002-318712 



^-v: 25/ 



[0 0 9 0] 




9. 55 




I -3 O 



1-3 1 




10. 13 



10. 46 



[0 0 9 1] 

{i^ I-K 3. 4> 1 7S.y*'2 0 ^fflv^;|>Ci:7&^~J:V^o 
(II) 



ttJIE# 2003-3093378 



!Wm 2002-318712 



^-i^ : 26/ 



( \l \f \ ( \ 

I N -M-Ri -N-U-R2-L 4^R3-4-N j 

[0 0 9 2] 

-OH. -NH 2 t:^SJ^$tt-C^> iv^o 
[0 0 9 3] 

R 3 (ij^^l^c 1 ~ 8 <7)55-iiij, ji:ii:?3:t/:^^:t<7)r;v^u>^Xf±. TJ^ijyVV 
4 T)\y^UymXti. T)V:fj> h V 4 -OH. -NH2'e 

[0 0 9 4] 

R4. R5. R6. R7 ii^mt fzn^mm. 1 - 8 <D^«^. umRifmix<Dr 

^ L< {iT';-;w*^^L. MT;i/^;w*. C O O 

M. -OH. -P0 3M2T'm^$tLT^^V^o R 1 ~ R 7 O^^^ti. 1-8 
. §ftL<(il~6. J: L<(il ~4-e*:2)o 

[0 0 9 5] 

{i-OH. -COOM. rV~)^m. -PO 3M2'e«J^^tLT^^v^o 
UiS * 7t:fiO?r^1-o p :S.(:/q = 0 ~ 4 ^^"To m+n=l~3^^1-o 
[0 0 9 6] 

[0 0 9 7] 

No. p k a 



taiE# 2003-3093378 



#11 2002-318712 



^-v: 27/ 



Ut^^ I I ] 



II - 1 



H00CH2C^ 



HOOCH^C 



CH2CH2 — N 



XHjCOOH 



CHjCOOH 



pKa 



10.23 



11-2 



H00CH2CH2C^ 



HOOCHjC 



/CH,CH,COOH 

-CH2CH2 — n::" 

CH2COOH 



9.83 



- 3 



11-6 



CH, 



H00CH2C> 
HOOCH2C 



-CH2CH2- 



XH2COOH 



CHjCOOH 



10.60 



-4 



H00CH2CH2C^ 



HOOCH2CH2C 



/CH,CHXOOH 

-CH2CH2 — 

CHjCHjCOOH 



9.60 



H00CH2C^ 



HOOCH2C 



-CHCH 
I 

CH 



2 -N^ 



CH2COOH 



CH2COOH 



10.84 



HOOCH2C 

.N— CHjCHjCHj- 

HOOCH2C 



/CH2COGH 



CH2COOH 



10.27 



2003-3093378 



mm 2002-318712 



^-v: 28/ 



[0 0 9 81 

-7 



11-8 



HOOCH^C .CH^COOH 
HOOCH3C ^CH^COOH 



HOOCH2C .CH2COOH 

/N CH2CH2CH2CH2CH— 10.50 

HOOCHjC ^CH^COOH 



11-9 



HOOCHjC CH2COOH 

/N-CH2CH2CH2CH2CH2CH2— 9-75 
HOOCH2C ^CHjCOOH 



II - 1 0 



HOOCH2C ^CH2C00H 

,N— CHjCHXHjCHXHXHXHXH,— in 70 
HOOCHX^ z z z 2 2 2 2 2 lu./u 



■2 



CH2COOH 



- 1 1 



HOOCHX^ 
HOOCH2C 




.CH2COOH 
CH2COOH 



10.31 



l±ilE#2 003-3093378 



M 2002-318712 



29/ 



[0 0 9 9] 

1 2 




/CH2COOH 

XH2COOH 
HOOCHjC' CH2COOH 



11.70 



II - 1 3 



HOOCH^C^ 



HOOCH2C 




/CH2COOH 
CHjCOOH 



10.91 



II - 1 4 



1 6 



HOOCH2C 
H00CH2C'^ 




/CH2COOH 



CH2COOH 



10.86 9.04 



II - 1 5 



H00CH,C~ 



HOOCH2C' 




CHjCOOH 



CH2COOH 



.CH2COOH 



CH2COOH 



10.60 



H00CH2C^ /CH2COOH 

^N— CH2CHCH2 — N(' 
HOOCH2C CH2COOH 



9.70 



ttliiE# 2 003-3093378 



#il 2 0 0 2 - 3 1 8 7 1 2 ^- v : 30/ 



[0 10 0] 

- 1 7 



HOOCHjC.^ ^CHjCOOH 



^N— CH2-O— CH2— NC^ ' 9.47 



HOOCH2C CH2COOH 



- 1 8 



HOOCHjC^ .CH2COOH 

^N— CHj-S— CH2— NC" 9-42 
HOOCH2C CH2COOH 



- 1 9 

H00CH2C>^^ .CH2COOH 

— CH2CH2-N — CH2CH2 — 10.89 
HOOCHjC CH3 CH2COOH 

II - 2 0 

HOOCH2CV. .CH2COOH 

J^N— CH2CH2-N — CH2CH2 — 9-08 
HOOCH2C CHjCOOH CH2COOH 

II - 2 1 

HOOCHjCv^ /CH2COOH 

^N— CH2CH2— O-CH2CH2— O-CH2CH2 — 9 . 46 



HOOCH2C CH2COOH 



II - 2 2 



H00CH2C>^ .CHjCOOH 

^N— CH2CH2— S-CH2CH— S— CH2CH2 — N 9 . 22 

HOOCH2C CH2COOH 



i±lliE# 2003-3093378 
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^-v: 31/ 



[0 10 1] 



-23 



( HOOCHjC )2-N-C2H4-N ( CH3 ) -CHj- 



10.54 



II - 2 4 



HOOCH2C 



HOOCH2C 



N— CH2CH2— N-CHjCHj— N-CH2CH2 — 



^CHjCOOH 



CHjCOOH CH2COOH 



CHjCOOH 



II - 2 5 



10.33 9.35 



/CHXOOH 
— CH2CH2— nC 

CHjCOOH 



11.05 



11-2 6 



2 7 



-28 



HOOCH2C-NH-C2H4-NH-CH2COOH 9 . 57 



HOOCH^Cj-NH-CjH^-NH-CjH^COOH 9 . 58 



3 2 2 2 CH2— ' 10.04 

H00CH2C^ ^CH2C00H 



II- 2 9 

-N CH2CH2— N:: 10.15 




,CH2C00H 



CH2COOH 



CH2COOH 



taiE# 2003-3093378 
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^-v: 32/ 



[0 10 2] 



II - 3 0 



OH 




N — CH2CH2— n: 



CH2COOH 



^CHjCOOH 



XH2COOH 



10.38 



II -3 1 




N — CH2CH2— n: 



CH2C00H 



.CH2C00H 



XH2C00H 



9.84 



11-3 2 



H2N-C2H^-NH2 



10.18 



-33 



H3C-NH-C2H4-NH2 



10.40 



-34 



HjCj-NH-CjH.-NHj 



10.56 



11-3 5 



H7C3-NH-C2H4-NH2 



10.34 



II - 3 6 



H,C. 



H3C 



^CH NH CH2CH2 — NH2 



10.62 



taiiEirf 2003-3093378 



mm 2 0 0 2 - 3 1 8 7 1 2 ^- v I 33/ 



10 10 3] 

II - 3 7 

H0H^C2-NH-C2H4-NH2 10.12 



11-3 8 



CHjCHj NH2 ^0 00 

H3C 



11-3 9 



H3CH2C\ 
H3CH2C 



-CH2CH2 NH2 



10.02 



"-40 H3C CH3 
.N— CH2CH— N 

H 



11-4 1 



^N— CHjCH— N 10.46 
H 



II -4 2 

'^3^^2^'^2^Vv CH2CH2CH3 

/ 10.27 



.N— CH2CH2 — N 

H 



2003-3093378 



2002-318712 ^- v : 34/ 



[0 10 4] 

II -4 3 



HOH3CH2C CH2CH3OH 

.N— CH2CH2 — N 
H'^'^ H 



II -4 4 



4 5 



9.43 



HaC^ ^CH3 

.N— CH2CH2 — N 13 
H3C^ CH3 



CH3-CH(NH2)-CH2-NH2 qq 



4 6 NH2-CH(CH3)-CH(CH3)-NH2 9.97 



11-4 7 H2N-C3H6-NH2 10.62 



4 8 H2N-C^H8-NH2 10.82 9.61 



4 9 H2N-C5H,o-NH2 10.96 10.02 



{±lliE# 2003-3093378 



#IR 2002-318712 

[0 10 5] 



^-v: 35/ 



II - 5 0, 5 1 




9.99(cis) 9.89(trans) 



-52 




10.48 



II - 5 3 



H2N-CH2-CH-CH2 — NHj 



9.59 



-54 



H2N-CH2-CH-CH— NHj 
CH2NH2 



9.94 9.13 



II - 5 5 



H2N— C3H— NH — C3H— NH2 



11.70 10.77 



11-5 6 H2N-C2H^-NH-C2H^-NH-C2H^-NH2 9.92 9.20 



-5 7 H2N-CH-2CH(CH2NH2)-CH2-NH2 9.92 9.20 



[0 10 61 

iia^b^t^o't'-e^. L< {i. ii-i. 2. 3. 4, 5. 6. 7. le 



aiiiE# 2003-3093378 



mM 2002-318712 



^-v: 36/ 



. 2 0-/}^]^^^o tfz. <t L< I I - 1 . 5. 6. 2 0 7b^^v^o 

[0 10 7] 

-IS^ (III) 




[0 10 8] 

[0 10 9] 

[0 110] 

^T;I/^;w^{±-COOM. -oh. -NH2. -SH. -PO3M2. T'; 
-;i/^-eSffe$tLT^mv^o $ftL<(i. -COOM, -OH-t?*)ao ^^'c. m 

[0 111] 

[0 112] 

o 

No. mm p k a 



tiiil#2 003-3093378 



#11 2002-318712 



^-v: 37/ 



Ut^^ III] 



- 1 



H— N 



/CHjCOOH 



CHjCOOH 



pKa 
9.12 



- 2 H— N 



/CHjCH^COOH 



CH2CH2COOH 



10.31 



- 3 



/CH2COOH 



CH2COOH 



10.60 



III -4 



CH3 

H3C— C— CH2CIV 



-N 



^CH2C00H 
^CH2C0OH 



10.24 



- 5 



Hs— CH2CH2— n: 



XH2C00H 



XH2C00H 



10.79 



HO— CH2CH2CH2— n: 



XH2C00H 



XH2C00H 



9.24 



l±liE#2 003-3093378 



Wm 2002-318712 



^-v: 38/ 



[0 1 13] 



III -7 



HO 





^CHjCOOH 



CH2COOH 



11.79 



-8 



H2O3P— CHj— N 



^CH2C00H 



XH2COOH 



10.76 



- 9 



H2O3P— CH2CH2— n: 



XH2COOH 



'CH2COOH 



10.46 



- 1 0 



hoocHjC-n: 



XH2COOH 



XHjCOOH 



III - 1 1 



HOOCH2C— CHg-N-N: 



XH2COOH 



XH2COOH 



9.73 



9.35 



III - 1 2 



.CH2-CH2COOH 

HOOCH2C— 

CH2-CH2CGOH 



9.37 



tBiiE#2 003-3093378 



2002-318712 



^-v: 39/ 



[0 114] 
- 1 3 

HOOCH-C-CH— 



^CHj-CHjCOOH 
HOOCH2C-CH2— 9.30 

CHj-CHjCOOH 



1 4 



/CH2-CH2NH2 

H2N— CH2CH2-N^ 9.60 
CH^CH2NH2 



III - 1 5 

HO-H4C2-NH2 9.60 

III - 1 6 

CH3-O-C2H4-NH2 9.61 



' ' /CH,CH,OH 
HN 

CH2CH2OH 

[0 1151 

^fih<7)^t^^(D^X-ii^ UtL<iil 1 l-l. 3. 13. 17=^fflv^<5>^ 
[0 116] 

^tLib^b^l?<7)p K a ^ LTti. 9 ~ 1 2 cOlEH'e^tLtf^v^;^^ $fiL<(± 
9-11. 6. ct L< (i9. 0~ 1 1 OffiH75^$?t Lv>o 

[0 117] 



tbiiE#2 003-3093378 
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^-v: 40/ 



i DftfS L< (i 1 0. 0J^:JL±12. 5iikTt-t^:it:fy^Bi^^o 13. 5m±T-^ 
[0 118] 

tfz. Ztii^it^^<DmmiiO. 0 7~2mo 1 /LO^HtrabtL(f^< . 
tl-iL<itO. 1-1. 5mol/U Ji^UtL<iiO. 2~lmol XL-^^^ 

[0 119] 

tfz^ ijy'v i:m±-t^fztbi^zMi^muM^mm-r^^t:^^^'c^^o -^j^lt 
ti. T)\^:tiv^mcoiM.^mm. M^itmM.. ^<bt/ii, ^yy^ ^ yv~-)mRif 

MMli 0 ~ 1 . 0 m o 1 / 1 <Dmmx^tii£^ <.$f*L<(±0~0. 5mol 
/U J:i9ftf$L<(i0~0. 3mol/'l ;{/^^^v^o 
[0 12 0] 

W±M(DmMAii 0-50 w/ V i9^ ^iL<{iO~40 w/ v < 

> J:0$fSL<{iO~30w/'v %;&^'^v^o 
[0121] 

0-72 mN/m (iij^y^jg 2 0 - 5 0 "C) 75^'$?^ L < > 2 5- 5 0 mN/m ( 



ttilE#2 003-3093378 



#SI 2002-318712 



-^-v: 41/ 



m^UBt 2 0 ~ 5 0 r) 75-'<t ^) i Lv^o 
[0 12 2] 

. 3E.m-utmc^&m^MimmLx ^m\\^ik<Dmmm.<7)^mi3 o o o 

0 cpllT 20-50 r);6^'$fiL<. 0. 5~5000cp (M^ 

?^Jt2 0~5 0'C) ;^>-'J; i9$f ^ Lv^o 
[0 12 31 

[0 12 4] 

-C\ Kn^v;i/T^ Kn^ v;l/T ^ L < iiTIB— (IV 

) X-7^^ti^^t^^ (!Wm 2000-162750 trfB«(7)— [ I ] #BS) 

[0 12 5] 

(IV) 

[<bi 0] 



[0 12 6] 

i<7)J#'^v^M(iO. 0 0 0 5-0. 0 8mo l/lTi^'^?^ L<. i 0 . 0 
1-0. 0 6mo I / I /i/^^ct t Lv>o 
[0 12 7] 




miiE# 2003-3093378 
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^-v: 42/ 



[0 12 8] 
[0 12 9] 

[0 13 0] 
[0 13 1] 

^ M7X-t:^^f^1- ^ - i: J: 0 ^iSI" ^ ^ -2) o 

[0 13 2] 

[0 13 3] 

( 1 ) t^^fp^jcov^Jn— ■^^j<7)v^l)n— ^feilfti^ffjo 

±fs (1) . (2) ti43v^T. mm(Dm]\m^-^mti:^i3^^^mMmmWikx 

m:mti:t^kzmimth<DXhK\,tt%h(Dl3mX^'^X^^<. :^^mK^^^± 



ttilE# 2003-3093378 



mm 2002-318712 



^-v: 43/ 



[0 13 4] 

(1) xii (2) iz^\^^xmm-r^m. ±$m'^m.m^m^-mm-r^xmT<D 

i.m-Mm±0. 2-2. 3moiy\<Dmmtt^^t:^^mtL^^otl-tL<ii 
0. 5-2. OmolXl <. J:«9$f^L<{iO. 6-1. 8mol/UC 

^ <!:;«>^^-e# i±±-^^'0n<r>±m^^mii 0. 2-2. Omol/l O^HT-^)ti 
{f^<.$?^L<{iO. 5-2. OmoiyUJ:f9$t^L<(il. 05-1. 
8 m o 1/1 <7)||H;6i^^v^o 
[0 13 5] 

tT'c. i^^ffSJgfiO-S OVti-^-^K $fSL<fi 20-70 ct«9$t 
iL<fi20-4 O'CtI^^^^v^o 
[0 13 61 

W^tLXO. 0 0 0 1 - 5mo 1 y 1 <7)|eHT'$)^o ^FS L< {iO. 0 0 0 1 

- 1 . 0 m o 1 / 1 i)^^^ <. J:i9$?iL<{i0. 005-0. 5mol/l -fy^^, 

[0 13 7] 

I&'feilfti^too. 2-4. o^g-=e;i'v^j]n1-^-<h^^^-e|;^o L< (io. 5 

-3. 0^§^;l^. J: I9$ti L< (iO. 7-2. 2 fg^ ;i/7«>^'^v^o 
[0 13 8] 

4'^n^aB#OSJS(i 0-80 t:ofEffl7{>mv^o ^ L < {± 1 0 - 6 0 t:;6-'^ < 
. ct!9^?^L<{i 20-40 r^J^'^^/^o 
[0 13 91 

if^^<7)^^^m.U(DU^-nmx-\.i^ ^^^<^pH>7. 0 ^-r^^ttc j: i9 
[0 14 01 

miiE#2 003-3093378 



#M 2002-318712 



^-v: 44/ 



^^v^o >r(7)<!:i:, <t±P7mJt{±- 15-4 OV(Dmmt-t^o l^-e^- 10-3 
[0141] 

^v>t:\ 0. 2 2 ~ 1 0 ^^^^^^-r li^^fflv^T^m 

[0 1 4 2 1 

[0 14 3] 

<'e<7)^&<7)3?!Li|jR> 

^ o 

[0 14 4] 
[0 14 5] 

7t^'fe^ft^?(ts^is^:®^^sj4>^t#fcmt;ii^:o^tw#iL LT. lift A y ^mm 

-t^ii<7:>x^ho 

[0 14 6] 



miE# 2003-3093378 
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^-v: 45/ 



[0 14 7] 
[0 14 8] 
[0 14 9] 

tfc. 'e<7)»l:^ LTtiO. 5-4 mo iyL(DmmT$>fil:iBi<. §f * L 
<{iO. 5-3. OmolXl. cti9^SL<}il. 0~2. 0 m o 1 / 1 » 

[0 15 0] 
[0 15 1] 

. N- (2 -ij 4^y-mm. N- (2 -:*;i/;i^'^vy 

D^vji^'; T-'>- u 1 - v4^y.>-}^>^. -h';n-N, n, N-h'jy^^i/ 

[0 15 2] 

^Ix- hM<Dmm&ii5 %/ 1 J^J.T7{>^'»S Lv>o cfc 0$?^ L < {±2 g/ 1 i^JLT 



i±iliE#2 003-3093378 
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^-v: 46/ 



[0 15 3] 

tii^X^^o LT{iO~5mo \/\Xh^^UtL<{tO. I- 2 m 

o \ / \ -h^^^^o 
[0 15 4] 

^(Dl^ \z\^xm^^ftfzpmt 1 -&(DmMi)^n.<. L< fi 1 ~3<7)|g 
[0 15 5] 

3~4. Q mo \ / \i)mtL<. <t'9$?*L<{i0. 5~3. 5mol/l<7) 
[0 15 6] 

[0 15 7] 

t-r. m^^mm(D^mz^\^^xmmirho 

[0 15 8] 

o 

[0 15 9] 

?1 ±^ <h L r (i T ^ y V ;^ y (III) ia^ii^m^TSMtffl ^ ^ 

thliE# 2 003-3093378 



mm 2002-318712 



^-v: 47/ 



, N- (2 ^^y-g^m, n- (2 -*;i/^if^vy ^;^) 

> 1, 3 -T'D/N-^vT ^ >-N> N' -v^^n/NiJ'^, -xf-p^vT^ >-N. 
N' ->?-7n>^, 1, 3 -yn/N'>vT^ >-N. N' -v^n^^^o^ ( 
III) i^^-f^fflf >2>^i::6^^-ei^o 
[0 16 0] 

m^3Em(DmaMtLXii. O. O O 5~2mo l/l;^^^^?^ L<. 0. 0 1 
~1. Omo 1 / 1 ^^^J: i9$f * Lv^o 
[0161] 

. ^ ;f - ;^^b^%^<7)?l S'lJS^iJ * f^ffl 1" ^ .1 ^ # ^ o 

[0 16 2] 
[0 16 3] 

±un^^uy>im<omuMii. 5 m o 1/1 mw^v^o t < ti 0 . 5 

~3. Omol/UJ:f)^ftL<(±l. 0-2. Omo 1 / 1 /i^'^v^o 
[0 16 4] 

[0 16 5] 



/±liiE# 2003-3093378 
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^-i^^: 48/ 



[0 16 6] 

^l^- h^J<7)v&l:{i?ie3E^<7)2 Omo 1 %JiilT5^^'^v^o 
[0 16 7] 

mo l/'l-e^i9. $ftL<fi0. l~2mo 1/1 tJ^^v^o 
[0 16 81 

3-4. Omo \ / Xiim^X.^. J:i9§?^t<{iO. 5~3. %mo\/\(D 
[0 16 9] 

?lSX^tcfflv^^tt^^a?R <7) p H (i 2 - 6 <7)iaH7i>m < . 0S L 

< (i 3 ~ 5 c^^ffl^^^^v^o 
[0 17 0] 

l925~200ml Lv^o 
[0171] 

mmM.mit 3 0-60 rTsm < ^ 0t l < 3 o ~ 5 o x^t'i-tL<it3 

5-4 5°C:6^'J:V^o 
[0 17 2] 

tfc. mmmmii. 2 0#~3^co|Ega-eabO. $fiL<{i2 0^^^-1^3 0 
ct «9 *f * L < (i 2 0 fj'^- 1 ^<Dm.m:^^^\^^o 

[0 17 3] 

m^^m<om^i<zlt^ m^fumit 1 - 3 0 0 0 m 1 /m 2 <7)fEH-e^) 19 , i L 
<{±5~1000ml /m 2, J;t}$?tt<(il0-500ml /m 2 tS^^v^ 
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^-v: 49/ 



[0 17 4] 

t fz. mM^m.(D^mM.mt 25-70 "c-eab ^).$fSL<«3o~65t:. 

cfc i9 * L < (i 4 0 ~ 6 0 t:>^)^^^v^o 
[0 17 5] 

[0 17 6] 

H-e*tL{fB:V^o L < 1 - 1 2 075^^^ < . J:i9$fSL<iil~5 [al;*^^^ 

o 

[0 17 7] 
[0 17 8] 

^(Om^mw^^tl -5 0 w/v%<7)|EH-e^f9. L<(il~4 Ow/v 
%. i L< (i2 ~3 0 w/v%75mv^o 

[0 17 9] 

^tJ{±$? S L < fi 2 5 ~ 7 2 mN/m (vlij^?^;^ 2 0 ~ 5 0 "C) X^h^. J: 
*L<(i25~5 OmN/m (v|lj^fijg2 0-5 010 Xh^o 
[0 18 0] 

<7)5fAJt{± 3 0 0 0 0 c p (rllJ^SJ^ 2 0 ~ 5 0 r) t L < . O . 5-5 

0 0 0 c p {mm^m 2 0 - 5 0 r) -h^ii^nt Lv^o 

[0181] 
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[0 18 2] 
[0 18 3] 

[0 18 4] 

^*±^OY^Jn»fi 0 . 0 1-5. Omo 1 / 1 -e^^). L< (iO. 1~ 
3. Omol/U J: 19^?* L< (iO. 5-2. 0 m o 1 / 1 tS^^^v^o 
[0 18 5] 

^ Am<^M.mmiM.. m^mmry^^^A. mm.^m.iJV'yARU'm.m.^mi-h 

o 

[0 18 6] 

^tih»mm±miio. ooi~i. smo ixKDmm'^mmir^:^^. tft 

L<(iO. 0~0. 5mol/UJ:i90iL<{iO. 0~0. 2 5mol/l 
[0 18 71 

[0 18 8] 

vjn.^^^ h ij >'5f^m. 1, 2 -vi^n^:^-9->vT5 >IZgS^^. 5 y 
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. N- (2 -Y^yns^^, N- ( 2 v> 
^ < y H^^m. ^ Kn ^ iyjL^)\^^ ^ y Zlp^, 1 - t K 

vif^'; T-'>- 1 , 1 - ^hi;o-N, N, N-h'jy^ix 

[0 18 9] 
[0 19 01 

[0 1 9 1 1 

[0 19 2] 

a^-5^1x>vT^> (pKa7. 4 7) . N - y V > v^^T ^ > (pKa 

7. 5 6) . N-j:-^;i/J.^V>vT^ > (pKa7. 63) . N-n-y°U\£ 
)-\^:x.^VyVr \y (pKa7. 5 4) . ^- 4 V -fuMiVx^^vy VT ( 
pKa7. 7 0) . N- ( 2 - t: Kn v;l/aif-;u) ji^I/>vT5> (pKa 
7. 2 1) . N, N- vy ^;i^J^^P>vT ^ > (pKa6. 79) , N, N- 
va:-^^-;!/^:-^^-^^^^^ > (pKa7. 0 7) . N, N' -V y^)\^x.^Vy V 

(pKa7. 47) , N, N' - va^^;UJi^ > 5 > (p K a 7. 
7 7) . N, N' - V- n-7'nt:;VJc^lx>'vT< > (pKa7. 5 3) . N 
, N' -V (2 Kn^v;wa^^;i/) j^f^i/>vT^ (p K a 7. 18). 
N, N, N' , N' -7^Vyyt^)UJ^^UyyT<> (pKa6. 56) > 1, 

2- vT^y7'n/N'>' (pKa 7. 13).meso-2, S-vT^y^n/N' 
^(pKae. 92). V J^^Uyj" h ^ ^ y (pK a 6 . 67). 1, 2, 

3- h')7^yyu7^y (pKa7. 9 5) . 1, 3 - ^ y - 2 - T ^ y y 
^;^■7°^/^•> (p K a 6. 4 4 ) 

[0 19 3] 
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'fb'a'tJ^fflv^T^>mv^o SFi L< (ip K a;6^6. 3-7. 8 <75^HO ^ Ot^^^v^ 

o pKa7&^^5. 5 JilT-e^^ ^MmOp H^j&T^^ HirT. i^^^mi^<^^Mi 

$>^o Mi^^iZii. 2-r<y\^V'yy (pKa6. 7 8) . S-T^ytfVv 
y (pKa6. 0 6) ^(Dit^^:d^mi'fhfi^o 
10 19 4] 

tfz. Tu-m^ [v3 cvi] cvi n (7)mm^mi-^it^s^^m^^^^ 

[0 19 5] 
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['fk 1 1 1 



Rii V. ^ Ri3 

^N-(Ri-N)n-R2-NC^ 

R^2^ I Ri4 

Rl5 



-^^ CVI ID 




NH2 



-<CH2-CH2-N-^ 
I 

A 

[0 19 6] 

^ cvi] tfj. Ri. R2 ii^fi^'fimmxii^mT)v^u>mi7r^L. t< 

nfiO-S-C^'^o Rll> R12. R13. Rl 4RZ/R 1 5 (±#>%'7K*1^^ 

Kn:^v;^S^^'b>^'5>o tfz. R11<!:R12. R12<i:Rl 
5. R15<!:R14. R14tR13. Rll^RlS RVR 1 2 i: R 1 4 it^ 
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o 

[0 19 7] 

[0 19 8] 

^tihpHmWM<D'mUmii. 0. 0 0 0 1 - 5mo 1 / 1 /i^^^t Lv^o 
[0 19 9] 

tL<. J:«9*ftL<tipH6~9 ^O^v^o 
[0 2 0 0] 

[0 2 0 1 1 

5 h y-f >^v'-;v, 5 5^;i^^>y h Ty*-;!/. 5 --ho 
'^vy h Ty'-;v. 5 -i^nn---^>yh 1; Ty-;i/. 2 -^ry 'J 
x--r ^ yy-;w. 2 -^ry; f-;v-^>x^ ^ ^'y-;v, yyy^—)u, 

iS> 1 -yi-;u- 5-p<;i/:^y h y y-^t-^^^mv^o 
[0 2 0 2] 

&M^LT(i0. 0 0 1 ~ 1 mo 1 / I -e^^9^ 0^ L< (iO. 0 0 5-0 
. 5 m o 1 / 1 ^^j^^^o 
[0 2 0 3] 
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^m^m<Dm^(Dm^Mit. 250~1400ml /m 2 T»^f v\ jJlta^^Jtfi 
3 0-6 OX:x-^i). L < (i3 0/6-^ 5 or. <t t L < fi 3 5 ~ 5 0 1: 

10 2 0 4] 

MB#r^(i5#~5^<0|£HT'^)tt(f J; i L < 1 0 2 ^ 3 0#\ 

i 19 0* L < 1 0 2 5^:6^^v^o 
[0 2 0 5] 

m^^^<Di^^Ku^ i - 3 o o o m i ym 2 <Dmmx-$) 0s l 

<{i 5-1 000ml Xm 2, J:i9$?^L<(ilO~500ml 2 yb^^^^^ 
[0 2 0 6] 

t fc. My^Jg 2 5-70 "COfaffl-eab «9 . 3 0 - 6 5 "C/ii^^^? i Lv^o t fz 
.4 0-6 OV-Zj^X I9ii?i Lv^o 
[0 2 0 7] 

^^llIi5:{i«l:tTo-c^)^< . $f t L < 1 - 1 2 J: L< fi 1 - 
[0 2 0 8] 

[0 2 0 9] 

i^MMt LTtil -5 0 w/v%-C*tL(^J; <. l ~4 0 w/ v %76^1(? t L< 
. 2-3 0 w/'v%;6^^J; ^)$?^ Lv^o 
[0 2 10] 

mt}mi-iL<i±2 5- 7 2 mN/m (?|IJ^?^S 2 0 - 5 0 °C) t:^ t) , J: i9 ^it 
i L< (i2 5-5 OmN/m (S'i^^UJt 2 0 - 5 0 "C) T"^^o 
[0 2 11] 
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(D^mit 3 0 0 0 0 c p i^ilT (vlJJ^^ajt 2 0 ~ 5 0 r) mi-t L < , 0 . 5-5 

0 0 0 c p mm^^m 2 o ~ s o "o 0 s l 

10 2 1 2] 

"C^b -2) o 

[0 2 13] 

nfzWimmi:mmLxi>§,<. tfz. ^mm^mm.. mmm din , ^it^ 
r.mmti^j^mt^^i:m&mi<:^^^^^xmm.i^xmfm^^xi,§,\^^o 

[0 2 14] 

T < y ^°') ti )]y^^>m.(OM.i^MtLxii. j:-^u>i^^r ^ymw^m. i, 3- 
y'u^^yiyr <>m^m.. z^^j^^i^y h ^y^WpM. i, 

ndrv^f^;!/^ 5 y-S^^, N- (2 ^^yziBlH^, n- 

>-N, N' -vny\^^, 1, 3 -^"n/N"^ vT^ >-N, N' -vh/n^^^ 
, vT 5 >-N, N' -v-7n>^, 1, 3 -yn/N-VvT^ >-N, 

[0 2 1 5] 
[0 2 16] 
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^MMtLXiiO. 1 ~ 5 m o 1 / 1 cO|£H76^'^ < , 0. 1 ~ 3 m o 1 / 1 tS^' 
iLl-t L\^^o tfz^ 0. 5~2mo 1 / 1 T&^'i Lv^o 
[0 2 1 7] 

[0 2 18] 

Jr#:a^tc(i3 1 , 2, 4 - h 'J T vJ^f^;i^T ^ y -x.^ 
> ;f - ^ ^ tf ^ .r ,h § ^ o 
[0 2 19] 

[0 2 2 0] 

^MI^lh^J^^-fs^fflMfi. 0. 005-3. Omol/1 ^IgH-CiMtr ^ 
. ^tL<iiO. 005-2. OmoI/KJ:f9$fSL<(±0. 0 05-1. 
0 m o 1/1 <^|£H;6^'^v^o 
[0 2 2 1 ] 

[0 2 2 2] 

s,#:6^i;(i, i^l/> vT ^ >izgg^^, 1, 2 - ■7°n n° p > vT ^ >IzgS^@^. 

h i; r ^ ^Si^^. 1. 2 -v^'o^^-y-^vT^ >izgs^^, ^ y 
— S^^. y ^ yziS^^. ^h';nHBt^. Kn^vy ^ yzil^^ 
. N- (2 ^^yrs^^. N- (2 vy 

a^va:.f->; T-'^- 1 , 1 - v^i^y^ 4^ -hVn-N, N, N-h'jyf-l^ 
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^ -So 

[0 2 2 3] 

^U- hm(DmUmt LTfiO. 0001~5mol/l 7i>^^^v^o 
[0 2 2 4] 

[0 2 2 5] 

j:.^V>>;t.^> (pKa7. 4 7) . N - ^ V ^ v T ^ > (pKa7 

. 5 6) . N-J^f-;i/J^^V>vT^ > (pKa7. 6 3) . l^- n-y'u\£)V 
:i.^Vyi^T^y (pKa7. 5 4) . N - ^ V -7°n 1^ > v r ^ > (p 

Ka7. 70) . N- {2-\i Kn^ v;i/j^^;u) a^f^p^vT^ y (p K a 7 
. 2 1) . N, N-v^f-;i/J:--^U>>?T^ > (pKa6. 7 9) . N, N->^' 
jL^)VJ:.^l^yi/r^y (pKa7. 0 7) . N, N' - V Vi^'T 

(pKa7. 47) . N, N' - v-x.^;U 1/ > ^/'T ^ > (pKa7. 7 
7) . N, N' -V-n-y''u\d)Vzc^vyi^r^y (pKa7. 5 3) . N, 
N' -V (2-1^ Kn^v;i/J:.^;v) j^^^>vr ^ >(pKa7. 18). N 
, N, N' , N' :^^)V:i-^vyVr^y (pKa6. 56) > 1, 2 

- vT^ y y°n/N°> (p K a 7. 13). me so -2, 3 - vT ^ 7 yn/N°> 
(pKa6. 9 2) . Y') ^^V^T- <y (pKa6. 67). 1, 2, 3 

- h V r ^ y7°nyN°> (pKa7. 95) . 1, 3-vT5y-2-T5y^f^ 
;i.7'n/N'> (p K a 6. 4 4 ) 

[0 2 2 6] 

tfz. mm^^W. (pKa) ;6^'5. 5-8. 5 <^fEHtc^4> T < y >; v 
'fb'^t^=S:fflv^^>r <!:^^'t?i:;2>o L< (ip K a/&^^6. 3-7. 8 CDfgHo ^ <7) 
7&mv^o pK 375^^5. 5J^TT"^>5><!:^?!iS?S<7)pH^fg:T^-ti-T. ^;t^g^t£(7) 
LS tfz. 8. 5 J-JJli ^ ^ ^ <!: . ?iet^;/j76^^jg:T LT L ^ 9 
75-<b-e^^o :Br#:6t;tcf±. 2-T5ye';v> (pKa6. 7 8) . 3-T^y 
k: >; V > ( p K a 6 . 0 6) ^<:7)>fk'^tf75^'*lf <b tL<2> o 
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[0 2 2 71 
[0 2 2 8] 
[0 2 2 9] 

ittf? p HM^^JOv&»(i 0. 0001~5mol/l tmt Lv^o 
[0 2 3 0] 

[0 2 3 1 ] 
[0 2 3 2] 

'a-?%M<7)J#'^, 5 ~ 2 1 6 m 1 /m 2 "C^atf ^ < . 

^fiL<(i5~70ml/m2, ctl9$?iL<(i5~-35ml/m2 tJi^^^v^o 
[0 2 3 3] 

3 0-6 0 v<Dmmx$) ^tL<it3 0-5 ov. x^mtL 

[0 2 3 4] 

mmm^i±2 0#'~3^^<0$SH-e*tL{fJ: 2 0t>-2^3 0#;&^^$ft L< 
. 2 0#~2^75^'J: Lv^o 
[0 2 3 5] 

t fz^ mmumii 25-70 VX-$, «9>^*L<{±30~65t:. J:J)$fSL 
< (i4 0-6 Ot::*^'^>/^o 
[0 2 3 6] 

^mm^ii 3 fj'^- 5 ^(Dmxiim-Aznx.^:^K l < (i 5 #~ 2 55-. J: 19 
^ L < 5#- 1 :^2 o#rHma-r-5>o>e)mv^o 

[0 2 3 7] 
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ttzm^mmmm-mn-or^j^i. $?SL<{ii~i 2111. x^tti-tLm 

[0 2 3 8] 
[0 2 3 9] 

i^m^itn. mmmmn. ^x^-yn. fe^^^-ft^j^^^-^tfTK^ft^g 

[0 2 4 0] 
[0 2 4 1 ] 

Mii. 0. 0 1-0. I I mmx$>^:^K ^^m(D^mMi7i<.mRvy 

[0 2 4 2] 
[0 2 4 3] 

n-7'n/NV-;u, N- ( 2 - 1^ Kn ^ v-/n -r < y y - Ji^m^^T 
)ua-)uMjjmMo t:^y'-;u. o - y i — ;i/y ^ y y^juy 

jiy /N°y ^ n;i/7iy i^nn7ji>, 2, 4, 6 - h U y'o^y je. 
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^Mm.Mo 2, 4, 4' - h';i^nn-2' - 1: Kn^ vv--7i-;i/j:.>?.x;v^ 

MIjWlMo /^y ^uuy ju:^)]/- 3-3 - Yy'u/^^jvy ^ jX'-^-jX/V ^uy )V 
h\ il^'ft^ V vT^;u^. 2 -rn^- 2 h n- 1 , 3-7'n/\->v 
^-;u^<7)/Nn^>^.R^#^Jo 8-;f^v^y'J>. 2, 3, 5, 
nnt: v>i§dg#^<7)i^°i; v>:g:OfJry 'J >.^J:JMJo N, N' , N' ' - h 
^)7.\L Kndrvp{^;v^^-itl^ Kn- S - h 'J T v>^(7) h y Tv^^M^Jo 
5 - ^nD-2-^^;^-4-^y^Ty'; >-3-:f 2-^f^;V-4-^ 

ts-^^:^A h^Jrt^Jo v^:t-2-2' -e;^'-<>XT< K^cOvx;uy^ K 

■If ;v :^ ^ A ^co#MvS14^J.^J«^Jo 8 - ^ ^ v ^ y 'J ^^Slt^:. ^ 
[0 2 4 4] 

^^"d^y^^wM. 4 y^Tv^') ymiim^. v^)vy^ vmwmL w 

mi^n.M^.mm.M. /^°^^^^yi^;^-3 - 3- Kyn/i^';uy ^ 
^ny;i/T^ K;S.t^2 - y'n^- 2 - ^ h n- l , 3 -yn/N'> v^t-^i'^OKF 
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mmmrn^^^ ^^-( t:^'7 4 ^mm. ^j^n->;7=-^> (s t a i n) 

F> J^>^-r;^^J^»J, /N°^^nn7ji^;W-3-3- K-7'n/N-^';v-7 ^j- ;^-7- 
;^v^ n 7;i/T ^ K\ 2 - rn^- 2 - — h n- 1 , 3 - 7°n/N°> i/:^--;!/, i/ 

[0 2 4 5] 

±fSCTPm^iJ(±. $^<kM?flt3ioV>T 2tt^J':ilJi^#ffl LT^^v^o 
[0 2 4 6] 

[0 2 4 7] 

o 

[0 2 4 8] 
[0 2 4 9] 

^ o 

[0 2 5 0] 

Sft^^'fk^J^T^&ifiO. 0 0 0 1 -0. 0 1 mo 1 / 1 Lv^o 
[0 2 5 1 ] 

[0 2 5 2] 
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[0 2 5 3] 

^ l'- h ^iJOv3^tJn=:{i 0. 00001-0. 2mol/U^{?^L<{iO. 0 
0001-0. 02mol/l 
[0 2 5 4] 

[V] [VI] [V I I ] tC^$tL^^l:^-t?Tie (a) . (b) (c) 09 

(a) Tie-i^^ [vn xm^ti^it^f^ 

(b) Tis-I^^ Cvi I] -e^^^tt^T^ y 11 vv^.fb-^jf^ 

(c) Tid-j^^ cv] xm^t^^^°')j^'f-\^y^^yo 

[0 2 5 5] 

---e. it^m (a) 3z.{i (b) ^fflv^^B#{±, y^^mRrfyxii^^^tun^D 

^mm^^^ 0. OOOl-lmol/l <7)tSffl-efflv^ib;fL^*r <h;i>^^$?t L < . 
J:i9$?SL<iiO. 0002-0. lmol/1 0|tffl7&m</^o 
[0 2 5 6] 

*7^^. 'fb-a-tf (c) t:m\^^^m±ykmRrixxii^^^txm<Dmmm'^ 0 . o 
0001-0. smoi/i mtm-cm^^hft^^ tm'i-t l<. J: o^?^ l< 

{iO. 00005-0. 1 m o 1 / 1 OIeHtJi^^^v^o 
[0 2 5 7] 

t fcM^^:^^ L < iiMMmmM.'kmmi-^m^(Dmmi± o . 0004-2 

mo 1 / 1 (7)|tHt:-fflv^ibtL^ i <h755$?S L < . J: I9$?S L<(iO. 0008- 
0 . 1 6 m o 1 / 1 coIeHtJi^'^v^o 
[0 2 5 8] 
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[0 2 5 9] 

LT^gfflLT^^v^o #13. p H 4 ~ 8 <7)||HtcM^tg^^-r ^^«^J (pK 
a = 4 ~ 8 O'fb'^tJ) t Lv^o 
[0 2 6 0] 

S/c, >^?R<7)pH(i3~9;6^'$fS L<. J: 0 §f * L < 4 ~ 8 tJ^^^v^o 
[0 2 6 1] 

[0 2 6 2] 

^i925~2500ml L<. 1 5 0 ~ 1 8 0 0 m 1 ;6^J: i9 t Lv^o 

[0 2 6 3] 

^S?^Jt<h LT(i3 0-4 5 t:;6^^^^ Lv^o tfz. ^m^mtl 5#~1 0:^ 
[0 2 6 4] 

[0 2 6 5] 
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[0 2 6 6] 

m^ffimii l~3000ml/m2 X-$>itHt^ < . *f t L 
<(±5~500ml/m2, J;i9$?SL<(il0~300m l/m2^f^t.„ 
[0 2 6 7] 

^?!LaSJt{i 10-70 t:-eabtL{i^^v>7&^ 30-65 "Cy^^^^i L < , 40-6 
orT&sj: Lv>o 
[0 2 6 8] 

s ^mmmi>± l 0#- 5 t L < (± 1 0 fj;- 2 J: 19 L < ti 1 
0#~ 1^2 0#7&mv>o 
[0 2 6 9 J 

1 - 2 omtTd ^^/iJ^^-el;, $f S L < (i 1 - 1 2 m. X^UttL< 
(i 1 -5lll^f ^ ii:;e>^^MS Lv^o 
[0 2 7 0] 

[0 2 7 1 1 

[0 2 7 2] 

MS:^-^-e*o-c. Hfeilfax^ti. Hfe^fti^^^'- h-^^MSf ^X^i:. 

[0 2 7 31 

ft L/zm. m < t»SXfItcTfg5lftT-^ i:7t:ii^Miixfi-c-m<l: • L. ^ 

tC7fC-dfeX^ItIT7K«*i-'i>^^S 7^c(±|53^m^J^fe^<7)^^'fb^J^'^tf^^>fbX 
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^-v: 66/ 



[0 2 7 4] 
[0 2 7 5] 

m.^^i?^^:it:^^x^. mx.im&xiimm^n^fzmz^hi<zm&^mm{z 

7) ^^Mi^-Mm-m&-^m-^^^> (mm^) 

8) ^^m^-^m-m&-^^^> mi^mm.) 

9) ^^m^-^m-TK-m (^^) (si^s) 
1 0) i§fe?ift-^«-7Rf5fe (^^) imimm) 

1 2) ^femft-^«->^^^> (®f»a) 
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1 5) ^^mk-m&-$m-:^^^y mi^^m) 

1 6) l§'feilft-?ia-;^^-v> (SfMS) 

1 8) ^-femft-?^e^«-7K^ (^^) (Mft^S) 

2 0) m%m^-m&^m-^^^y mi^^m) 

2 2) ^^Mi^-7^m ($^) 

2 3 ) ^ ^ > (HftM) 

2 4 ) m\n.^m 

^OPfT^). L< fi 1 ~2 0<7)XfI>5^m< . J:0$?iL<{il. 2. 4~ 
6. 9, \^'BLTf\2<OTMiii^^\^^o 
[0 2 7 6] 

[0 2 7 7] 

[0 2 7 8] 

[0 2 7 9] 
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[0 2 8 0] 



CD-4 : (4-T5y-3-^^;l'-N-J-f^;i^-N-(2-li K 
;u)T- i; > i^^ia 

^ii;^-^ 1 

^m<7)-MM (4 - T^ y-3 - ^^;v-N-j:-^;i'-N-(2 -t: Kn^v 
jcf-;i.)T-'; > 1. 3 0m 

o 1 

mmmwi^ 'y -i^ i . o smo i 

MtK 6 15ml 

m.7Kmmm : :t;^:^7V p??- h >; y v^MtK^G- 1 0 CMt^TMit 

N-^^;l/-2 -tfni; K> 1. llmol 

v'Ji^l^V^J'*'; 1. 0 3mol 

fi:±:6^' i9 1 0 7 7ml 

■l^fP : K0H(-7U-^) 2. 54mol 

±faK o H i^zmn, Tfc^&'Cfijg 4 0 mi^kr ^^mm 
1^* : 5 c oiiift^^^fmi 1 ) T'P^5 liiii-e^^::^; «; A =^1^* 

l^*f^<7)?R»(± 1 OOOml <!:L/::(CD-4iL-ri. 30mo 1/1) 
ft±7i>^^ 0 Bfco p H = 7 . 2 

[0 2 8 1 ] 

l^*^l 0 0% : ±^<i:(7)^;Ht0. 0 

CD-4 jiJS<^lii^. : m#:^n-7 hy^-7^--e^*fL, CD-4 1. 3 0 
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mo I y I X-^^ ^ t^mULfz 

i.m<^-Mm: (4 - 7 < y - 3 - ^^)l^-'N-J^^)i^-'N- (2-bKnJrv 
i^;L.) > 1 0 . 5 0 

m o 1 

M^mMiJ'} 0. 4 2mo 1 

MtK 8 8 3ml 

[0 2 8 2] 

N-^^;U- 2 -trn«; K> 0. 4 4mol 

iy'^^\yy^'^) 0. 4 1mol 

T. S. 1 0 7 5ml 

■fifn : K0H(:7V-i^) 0. 8 2 m o l ^t^^ tC»L7^jf^. 7K^&-erajt4 0 

[0 2 8 3] 

^^mit: 1 5t:J^:ilT-ei 5:S^JiJL±]K![SL;t:o 
[0 2 8 4] 

1^* : 5 c oii^ (i^mss 1 /u ) -en?^? IMi^T-^^:^ a ^ L fco 

[0 2 8 5] 

I^*m<7)-a4 :i000ml^L/c(CD-4^LT0. 50mol/l)o 

[0 2 8 6] 
tt±;6^^ 19 ^<7) p H = 7 . 2 t L/Co 

[0 2 8 7] 

-C. 0. 1 Omo 1 / U ^*^8 0%, f =&t)-^±^^:<7)^;VJtO. 2 0 "C^) 
[0 2 8 8] 

CD-4i^m(Omm:m.i^^TJ'rhVyy-(—C^:iffL. CD-4 7&^^0. 5 0 
mo \ X lX$,^ZtimmLfZo 
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[0 2 8 9] 

r-'; > is^^Jti 0.2 0 

m 0 1 

Mmmm^ o. 1 7mo i 

9 5 6ml 

tLib ^M^T-7^-;f ^ y ^ >^ ^ - ^ -t-M^f Lfco 
[0 2 9 0] 

N-^f-;V- 2 -liD >; K> 0. 1 8mo 1 

vi^Wii^'i; 0. 16mol 

T. S. 1 0 7 Om 1 

: K0H(-7 P-iJ') 0. 40mol 

[0 2 9 1 1 

[0 2 9 2] 

^* : 5 c (DmMmwn^ i ) x-m.^mM-cmm^ a ^ i^* l/co 

[0 2 9 3] 

l^*f^O?R«l 000ml(CD-4tL-r0. 20mol/l)^ Lfjo 

[0 2 9 4] 
tt±7&^^l9Bf<7)p H= 8. OtLfZo 

[0 2 9 5] 

0. 1 Omo 1 / U l^*^5 0%> ■r^^*>i^tO^;WJtO. STab^ 
[0 2 9 6] 

CD-4itJK<7)?i^. : m#:i^n-T --e:55'*f L> CD- 4 0. 2 0 

mo I X lX-$>^Zt^mmLfZo 
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[0 2 9 7] 

^.^omM : 4 - T 5 y - 3 f^;i/-N-j^f^;u-N-(^ - ^ ^ 

Ki-f-;W)T^'; > 1 . 5«mii 0. 7 4mol 

0. 9 1mol 

MtK + 
[0 2 9 8] 

N-^^;i/- 2 -tfn>; K> 0. 9 5mol 

0. 8 9mol 

T. S. 116 0ml 

^m:KOH(yU~^) 1. 83mol 

tcv^in L> tKI&T'SE 4 0 JtMTlw$IJt^ LfZo 
[0 2 9 9] 

I^H^H-fk: 1 5°cJ^:iLT-ei 5^i^j.±Wcm 

m^: 5C <7)ii^ 1 ju ) iziit ic J: «9 ^m.-^ A ^ L 7t o 

[0 3 0 0] 

m^^k<ommii lOOOmHCD-SttTO. 74mol/l) 
ft±;6^^f9B^(7)p H= 7. 2tLfZo 
[0 3 0 1] 

0. 7 0mol/l mi:m2 0%) ir^^t>-ibi.mt(D^)U]tO. 2-e^)^ 
[0 3 0 2] 

[0 3 0 3] 

1) ^-^y^w^ ).^-^-7^_ 
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• HP L C 

B^^^ (mm 

DG-980-50 -r-ff' y +)- 

pu- 9 8 0 ^ yy'V VHP LC^°yy° 

LG-980-02 /faffiiT^i^o^^ h y h 
AS-950 -r^-rVvi^h^f-h-^-^T'^ 
C O - 9 6 0 ;^ ^ A^-T > 
LCSS-9 0 5 v>;t-a;^x- V 3 > 

Shodex CD-5 ^ ^ > ^ n h :7 ^ ffl«^<^*MttB^ 

Bgfpmx im ■ 

ShodexICI-5 2 4A 

2 . 5 mM *o-y^ iM^.itf^ (*) M) tK^^S pH4.0(0.1M*h'; 
•rLl: 1. 2m 1/53- 

• HP LC 

B^6^it m ^ 

DG-980-50 Tif y ^ 

PU- 9 8 0 -Y >x V h HP L C'i^°>7' 

LG-980-02 f&EEi^*^ vJi^ h JL- h 

AS-9 5 0 -r >f-'; h^- h+h>-7°^ 

CO - 9 6 0 iJ^A^~y'y 

LCSS-9 0 5 v;j?.xA;^t--v'3 > 
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uv-9 7 0 vt-u h uv/v I sitta^ 

■ ij y 

FinepackSILClSS 

3. Tdmumm (Mrn^k^ m) m) ph: 4. o (TKm^t^u-^^A immt 

• 1 . 0ml /m i n 

• fijR 4 0 t: 

10 3 0 4] 
[^11 
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m 



O 



p 
o 



CM 
O 



m 

G 
-rtu 



fl G 



X 



X 



X 
ex 



X 



X 

Q. 



X 

CL 



CM 

X 



to 

X 

CL 



X 

o 

be: 

■^^ 
II 

^ X 
ru Q. 



a n 



[0 3 0 5] 
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CN 

O 

o 


qita 
M 

CO 


m 

^ — 
w 

•K? 


t(aa 
C9 

a 

CO ^ 




CM 

m 




fit 


iNaBr i 


m 
4=3 










1 
















?^ 
-A 















[0 3 0 6] 
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ill 










pka 


PH 












(mol/l) 




(-) 


(ml/m') 


(@) 




Bl 




- 


— 


13 


160 






B2 








12 


160 






83 


KZC03(«K) 


O,350mol/L 


10.33 


13.6 


160 




tbix 


B4 


H3P04 


0.251 mol/L 


12.35 


12.7 


160 






B5 


H3P04 


0.251 moW_ 


12.35 


12 


160 




ItfZ 


B6 


K3P04 


0.251 mol/L 


12.35 


11.5 


160 




Itlx 


B7 


H2SiQ2(OH)2 


0.71 mol/L 


13.1 


12 


160 






B8 


(HOH4C2)3-f4 


0.71 mol/L 


7.9 


12 


160 






B9 


K2C03<etM) 


0.71 motA- 


10.33 


12 


160 






BIO 


I -1 


0.71mot/L 


9.78 


12 


160 






B11 


1-3 


0.71 mol/L 


9.87 


12 


160 






B12 


I -3 


0.355mol/L>»2 


9.87 


12 


60 


2 




B13 


1-3 


0.474moin-H3 


9.87 


12 


53 


3 




B14 


1-3 


0.355mot/Lx4 


9.87 


12 


40 


4 




B15 


1-4 


0.71 molA- 


10.26 


12 


160 


1 




B16 


1-4 


0.355mol/Lx2 


10.26 


12 


80 


2 




817 


1-4 


0.474molA.x3 


10.26 


12 


53 


3 




B18 


1 -4 


0.355mol/L>t4 


10.26 


12 


40 


4 




B19 


1*4 


0.71 mol/L 


10.26 


11.5 


160 






B20 


I -4 


0.71 mol/L 


10.26 


11 


160 






821 


I -15 


0.71 mol/L 


9.62 


12 


160 






622 


1-20 


O.71mo!/L 


9.08 


12 


160 






B23 


I -3/ I -4 


0.355/0.355mol/L 


9.87/10.26 


12 


160 






B24 


I-4/tt-1 


0.50A).21mol/L 


10.26/10.23 


12 


160 






B25 


I-4/n-5 


0.50/0.21 mol/L 


10.26/10.84 


12 


160 




:^^m 


826 


I-4/tt-6 


0.50/0.21 moVL 


10.26/10.27 


12 


160 






827 


I-4/BI-17 


O.SO/0.21 mol/L 


10.26/9.00 


12 


160 






828 


I -4/in-i 


O.S0/0.21molA. 


10.26/9.12 


12 


160 






B29 


1-3 


O.355mol/Lx4 


10.26 


12 


32 


4 


^nm 


B30 


1-3 


O.355mol/Lx4 


10.26 


12 


64 


4 




831 


1-4 


0.355moW_x4 


10.26 


12 


32 


4 




832 


I -4 


0.355mol/Lx4 


10.26 


12 


64 


4 




833 


n-1 


0.71 mol/L 


10.23 


12 


160 


1 




B34 




0.178mol/L 


10.23 


12 


160 


1 





[0 3 0 7] 

•Jt^i imm.^ 

MMyK + 

M:iti- V'J'yA 0.013 mol 

t: Kn^v;i/T^ 0 . 0 3 m o 1 

MmmMy-'f 0.0 14 mol 
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mMiJ') -^A 0. 2 8 mo 1 

4 - T< y - 3 - y ^;U-N-j:.^;W-N- (2 -li Kn^->ji^;UT — U 
1 ^^ia 0.015 m o 1 
7K^JDx.T 1 L 

KOH. ^^T?pH^ 1 0. lb\zmmi 
[0 3 0 8] 

LTy X;Htl2 5mm^^f§0. 1 mm <7) y 

[0 3 0 9] 
[0 3 10] 

[0311] 

mitum- mytum-t ltagfa v i s t a s o o ^^v^/io 

[0 3 12] 

iiti^e-v; -^iy vm^L;t:^c7) : (^) y;^xy ^$^J I S I I iMiS 

t/m^i^mLx^^mb 5 0 0° kx2 i^'yj^yi^'mytLfzi>(Dim\^^tzo 

[0 3 13] 

^iffl : ®ft<7)2^T>i5^-, y—r)]^, 2^:t-^^~<Dm^^xmxi3 y^ 

m^^LfziiOim^^fzo 

h^^fjj 1 o#. 5 or 
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(Dt;i/:^ 6 5 ox: 
®m.i^w±m.m^ 1 o#\ sot: 

7 0t>\ sot: 

®m&mm^ 3 o#\ sot: 

(D^^i^M^ 3 o#. sot: 

1 6 0 1: 



[0 3 14] 

1 TKfPt? 1 0 0 g 

7K=^iPx.T 1 L 
p H 1 . 6 2 tiM^ 

'f-^^Mryes^'yAm. o. eimoi 

MM^mr^^-'^A 0. 2 6mol 

VVJ^^Uyf-V^S.^ 0. 17Smol 

J^f^I/^vT^ >|Zg|^^ 0. 0 2mol 

7K^:iJnx.-C 1 L 

p H 6 . 8 S KM^ 

<M&WL> 

0 . 8 4 m o 1 

1, 3-PDTA^z:^ia 0. 3 1Smol 
^itry^~^A 7 0g 



mry^=-^A 7 0g 

7K^Jnx.T 1 L 



p H 4 . S tCi 
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0. 0 4 g 



0. 5 0ml 



0. 3 g 



0. 1 g 



0. 5 g 



3 7 w t %HCHO 



6. 0 g 



wmmm 

?^JSttX-R i t e 3 1 OTR^fflv^T. Statu sM-epJ^L, #14ffllt<^ 
[0 3 151 
[0 3 16] 

ji:±:^^-ofzmmmu'^. y-'j -^iim (*) MQS S 3 O O l D i g i t a l i 

?a^^fflv^T>?>^-^>f^tl. Ad o b h V3 •;'7°Ve r. 6. 0 -e®ftM 

S^^MLT. P^m<0®ftT-*-i5'^y-'J (») ^QSS 3 0 0 1 Di 

g i t a 1 Sii^-ey; > M±i:^^tfv^C 4 l ■7°n-t:;^<b|B]^(7)tt±7:>^^f:);^^1#ib 

o: c 4 i-^^u-t^^mmtm^Mi^ 

^ ^ CO 

X X : ^m^'^J: < ^> (7) 

[0 3 1 7] 
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If il 2 0 0 2 - 3 1 8 7 1 2 



80/ 



CO z> 



< m 



< 



5 



< 



CO 

u 
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[0 3 181 



i« 




1 
















•K- 




H 




«^ 






<^ 




O 


o 


o 


o 


o 


O 


o 


O 


o 


o 


O 


o 


O 


o 


o 


O 


o 


o 


o 


vJ 






u 


o 


O 


o 


o 


o 


o 


o 


o 


O 


o 


o 


o 


o 


o 


o 


O 


o 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


O 


o 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o* 

CO 

o 


o> 
o 


CO 

d 


CM 

o> 

O 


CO 

o 


CM 

oo 
d 


CO 

d 


CO 
d 


d 


o 

CO 
d 


CO 

d 


CO 

d 


in 

CO 

d 


CO 

o> 
d 


o> 

d 


d 


d 


ro 

CO 

d 




o 


in 
oo 
o 


o 


GO 

o* 


CO 

00 

CD 


CO 

o 


d 


CO 

oo 
d 


a> 


CM 


d 


CM 
CM 


d 


oo 

d 


CM 

d 


to 

o> 
d 


CO 

d 


to 
CO 
d 


m 
in 


m 
o 


O) 
O) 

o* 


m 
o 


o 


<N 

cn 
o 


1^ 
o 


CM 

o 


d 


CM 

d 


CD 

d 


CM 

o 


CD 


in 
o> 

d 


CM 

o 


CO 

a> 
d 




o> 

d 


CM 

d 


at 
GQ 


o 
en 




CM 

GQ 


CO 

m 




(O 

m 


m 


CO 

m 


O) 

m 


o 

CM 
CO 


CM 
CD 


CM 
CM 
CQ 


CO 
CM 
CD 


■sr 

CM 

m 


m 

CM 

m 


to 

CM 

CQ 


CM 


CO 
CM 

CQ 






























< 


< 








CO 

O 


CO 

8 


s 


O 

s 


s 


o 


CO 

S 


O 


O 


<£> 

s 


5 


OO 

5 


5 




in 
O 


CM 

s 


CO 
lO 

O 


tn 
O 


in 
\n 
O 



[0 3 19] 
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<mmm 2 > 

±mm(Dm^ : ^-v y > B J > ^ - ^mm Lxm^nm^mmo 

B J C - 2 1 0 J 7°'; y ^ ~^m^^X. BX-2 4y::7ij-Y')y V[ZiM^-^- 
[0 3 2 0] 

P±ai L. 3 7 m 1 /m 2 ^ LfCo 

[0 3 2 1 1 

m.ti'^m. : -y h :t V 7 ^ X rr - ^ - ^^$fflo 
[0 3 2 2 1 

^m^Dmmm^mm^^t Lxm^-r^ y^m^^x^ mm.<DmMW-^mm:\^x 

[0 3 2 3] 

iS^fc^^-^ : S^*-t*4-<h LTfiK o d a kS^MAX Beauty 40Q^ffl 
y^-fzo 

[0 3 2 4] 

^mX-^ : ^^'y'Jm±Lfz^(D : (») y^T--7i^$ij I s IIIM^ 

^feft^isgfflLT'fe^ajKS 5 0 0° KX^:^y'Jmit\^fzi,(D^m^^tZo 
[0 3 2 5] 
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I, 3 -PDTA^ziifeia 

7K^i)Px.T 1 L 
pH3. 5tcM^ 

Y ^) x-^Vy-T V y 0 
j:-^1^>vT5 >Egg^^ 0 

7K=JrJnx.T 1 L 

p H 6. 8 5 

b K n -> $ - J" n tf ;i/ 
vx^V^^'j; rr — ;i/ 
3 7 w t %HCHO 

7K^Snx.T 1 L 

vmyfa 3 ot>\ sot: 



1 . 2 m o 1 
0. 4 5mo 1 
1 0 0 g 
1 0 0 g 



1 . 2 2 m o 1 

0 . 5 2 m o 1 

0. 3 5mo 1 

0. 0 4mo 1 



0 
0 
0 
0 
0 
6 



0 4 g 

5 0ml 

3 g 

1 g 
5 g 
0 g 
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4 5#\ 5 or 



4 5 ^^P'. 3 8 1C 



9 0 #\ 3 5 "C 



9 0 #\ 3 8 r 



mm 

MWili'A® ?^JgltX-R i t e 3 1 OTR^fflv^T. Statu s Mt:1Ilj^ 
[0 3 2 6] 

^-fecDDm a X -Dm i n jgJgM A D.tJ;^^^ 0 . 8 -e^>2>>i>^^'9 Ji'^^^t^.LTto 
[0 3 2 71 

fFffi:^-^® ft±7&^^of^^®iS#^. y-v ymm (W) i^Q s s 3 o o i d 

i g i t a 1 gJl^t^fflv^T;^^-^ A d o b e 7 ^ h v a y 7° V e r . 

6 . 0 xmim^^mmLx^ mmk<^miMr- ^i:y~'}ymm (*) s 

S3001Digital ^m.^Xy"') > M±l:^^^fv\ C 4 1 -/n-txi:|^^ 
X : mmim^y}^ ijv~/^^y^t ®ft<7)Siat4:6^^M < > mi^M&^^^n^j: i> 



[0 3 2 8] 

O : Mnat Lx-['^mmx^^u^)ux^^i><D 
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[0 3 2 9] 



a? 



m 

CD r> 
O =i 



d 



CO <SJ i 

u> to 
o o 



Oi 



O 



o 



o 



O 



o 



o 



o 



o 



o 



m 



44 



O 



•O 



o 



o 



T- CM 



CM 
00 



CM ( 
O I 
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[0 3 3 0] 

(0 3 3 U 
[0 3 3 21 
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mm] 

^Kzi)^9\^X±.i 2\^ky<Dy%z—%^^ (I) ~ (III) \z7r^^ihz>it^^ 

< t i>-m.^^^ p H< 1 3 . 5 -e^)^^ 2 (DmMWLt^^ts^^Mm.WL 

Uti] 

\ 

N R COOM 
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